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INFORMATICS FOR SECONDARY EDUCATION
A Curriculum for Schools

Introduction

General Aim

UNESCO aims to ensure that all countries, both developed and developing, have access to the best
educational taciitics necessary to prepare young peeple to play a full role in modern society and to
contribute to wealth creation.

Information technology (1T has become, within a very short time. one of the hasic building blocks of
moder industral society. Understanding [T and mastering the basic skills and concepts of 1T are now
regarded by many countrics as part of the core of education alongside reading and writing. This arca of
study goes under the all-embracing name of informatics.

To give positive, practical help to all UNESCO countries, the International Federation for Information
Processing (IFIPY has been asked 1o specify a curriculum in informatics for secondary education based

on the experience of 1ts speciatist workinf, group (WG 3.1) and input from other selected expernts. The

curriculum is desymed to be capable of implementation throughout the wvorld to all secondary age
students.

All governments amm to provide the most comprebensive education for all citizens within the constraints
of available finance. Because of the pivotal position of information technology in modern societies, the
mtroduction of informatics nto sccondary schools will be high on any political agenda. This document
gives a practical and realistic approach to the infoomaties curriculum which can be adopted quickly and
ar minimum cost.

Justification for Informatics Learning

Information technology now permicates the business environment and underpins the success of modern
corporations as well as providing government with cost efficient civit service systems. At the same time.
the tools and techniques of information technology are of value m the processes of learning and in the
organisation and management of learning institutions

)
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The trends in the need for qualified personnel give a clear demonstration of the need for effective
nformatics learning at all levels (source: Schul Computer Juhrbuch, Ausgabe ‘93/94, Metzler Schulbuch
Verlag, page 13

1970 2000
Professtonals with I
po IT Qualification 95%
36%
Crers of 1T Tools
m Profesaons

Professional
User~of IT

Professional
Infonuangans 0.5%

|
|

v 2000

professional informaticians (computer sci¢ntists)
1970: 05 % of the pro'-ssional population
2000: 4 % of the professional population
professionals in other disciplines with an informatics qualification
1970: 1.5 % of the professional population
2000. 20 % of the professional population
professionals competent in tEe use of intormatics tools
1970: 3% of the professional population
2000: 40 % of the prolessional population
professionals with no IT qualification
1970: 95 % of the professional population
2000: 36 % of the professional population

In light of these clear indications 1t 1s timely {for UNLESCO to promote the imtroduction ol informatics in
all secondary schools in all countries. The commissiomng of 1FIP Working, Group 3.1 to design the
recommended curniculum draws on their wide expenience of developig eflective m}ormzulcs cducation
during the past quarter of a century.

Fom van Weert Chan, IFIP Workmg Group 3.1 on Secondary Fducaton .
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Section 1 — The Curriculum Format

Aim

The working party has aimed to produce a document which defines a practical and realistic approach
to the secondary education informatics curriculum for both developed and developing countries which
can be implemented, according to available resources, quickly and at minimum cost.

The curriculum has been designed in modular form so that education authorities can select appropriate
elements to meet their objectives at the phase of development reached in their countries.  Sufficient
detailed description of cach objective has been given so that writers can produce course materials which
meet local cultural and deveiopmental circumstances.

In any educational system, the level of available resources places a restriction on the degree 1o which any
new subject can be introduced into the school curriculum, especially where only the most basic facilities
have so far been provided. But informatics is of such iniportance to the future industrial and commercial
health of a country that investment in the equipment, teacher training and support services necessary for
the cffective delivery of an informatics curriculum should rank high in any set of government priorities.
The curriculum proposed has taken account of these resource issues and has specified a minimum
requirement for effective delivery in different circumstances.

Background Considerations

Intreducing any new curriculum calls for careful preparation, management, resourcing, teacher training
and continuing support. Experience shows that informatics is no exception. Many of its elements may
find their most effective place within other, existing subject areas. The proposed informatics
curriculum could, for example, to a large extent be embedded within mathematics, science,
languages and social science. Where this is not practical, or timely with respect to the phasc of
developiment (sce below), it is reccommended that the curriculum be delivered as a separate entity, calling
where possible on other subjects for practical illustration and example.

Different countries wiil be at different phases of development in the use of information technology
within government, commeree and wider society. Three distinet phases have been identified:

Automation Phuase — where essential infrastructures are still being developed and conversion of existing
systems and design of informatics solutions is the sole responsibility of technical persinnel.

Information Phase — characterised by the move towards personal ownership or use of computing tools,
with a strong influence of the user on the design of automated systems.

Communication Phase — the most advanced stage when computers are in networks and use is
charactensed by collaboration between users and informatics is part of the essential infrastructure.

To help support implementation m particular countries, the curiiculum hag been specified for countries
in the Mmformation Phase.  Adaptation will be necessary for countries in the carlier or later stages of
development. Further advice on matters of implementation s given i Section 4.

' )
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Design of the Informatics Curriculum

The recommended curriculum has been arranged in the form of Units, grouped together in Modules
which are designed for different levels of sccondary education. Depending on local circumstances,
however, the units could be used at other levels.

Fourdation Level Modules are for all students up to the age when a choice is made either to stay in full time
schooling or 10 seek work (usually at about the age of 16). Units for the foundation stage have been
further grouped into a Computer Literacy Core Module, which is regarded as General Education for all
students, together with a Computer Literacy Core Elective Module which is also targeted at General
Foundation Level. A commentary is provided which indicates which of the above modules are of a
Vocational nature, appropriate for students who will leave school for work after the Foundation Level.

Optional Modules of Computer Literacy are targeted at either Foundation or Advanced Levels; also two
Units on Programming which are pre-requisites for those proceeding to Advanced Level Informatics.

Advanced Modules are for secondary school students who stay in full time education. Here again, there

is a grouping of Units into a General Module aimed at students aspiring to higher education and a
Vocational Module for students entering the work place after a period of technical training.

Terminology

The following delinitions have been used by the working party:

Informatics:  the science dealing with the design, realisation, evaluation, use and maintenance of
information processing systenis; including hardware, software, organizational and human aspects, and
the industriai, commercial, governmental and political implications (UNESCO/IBL).

Informatics technology: the applications of informatics in society.

Information technology: the combination of informatics technology with other, related technologies.

o

l C 8 UNESCO / IFIP Curriculum — Informatics for Secondary €ducation



Generol

Curniculum Main Curriculum
e N mplemer la} Anneanchce.
formot Objectives Units Imp |$igt<°h n ppenachees

Introduction

Section 2 — Main Objectives of the Informatics Curriculum

1. COMPUTER LITERACY

Students should be able to use computers in a competent and intelligent way in daily life.

Recent radical changes in the work place and in the quahfications requirgd for effective performance
mean that secondary schools should aim to include at least the core elements of computer literacy

as defined here within their main core curriculum.

This main objective should preferably be addressed within General Education at the Foundation Level.

2. ApPLICATION OF IT Toots iN OTHER SUBJECT AREAS

Students should be able to use information technology tools to solve routine problems in other
subject areas.

This main objective should preferably be addressed within General Education at both the Foundation
and Advanced Levels.
3. APPLICATION OF INFORMATICS IN OTHER SUBJECT AREAS

Students should be able to use methods and techniques from informatics in combination with
information technology tools to solve problems in other subject areas.

This main objective should preferably be addressed in General Education at the Advanced Level

4, APPLICATION OF INFORMATICS IN PROFESSIONAL AREAS

Students should be able to use methods and techniques from informatics in combination with
information technology tools to solve professional problems from business and industry.

This main objective should preferably be addressed in Vocational Education at the Advanced Level

)
) l: T CSCO ! IFIP Curriculum — Informatics for Secondary €ducation

PAFullToxt Provided by ERIC




. ; General
- Curri Ma .
_ Introduction “;[O,;:)lzm Objec":gr Cuglrfilgum Imp!c';mentotlon Appendices
°s ssues

= Curriculum Objectives within the Secondary Education Context

- GENERAL EDUCATION AT THE FOUNDATION LEVEL

The principal focus is on Main Objectives 1 and 2:

Computer Literacy

Il

Application of IT tools in other subject areas
In addition, there is an optional focus on Objective 3:

Application of Informatics in other subject areas

— 5 GENERAL EDUCATION AT THE ADVANCED LEVEL
S ¢

Having fully met Objective 1 (Computer Literacy), the focus is on Main Objectives 2 & 3:

Application of IT tools in other subject areas

- 7-_;.' Application of Informatics in other subject areas

Objective 3 involves the following sequence of problem solving skills using the techniques and tools of
informatics, namely the methodical modelling of the problem, design of an algorithmic solution,
programming the solution either in a general or computer specific way, and an evaluation of the

I proposed solution. This implies that students have developed a functional model of a computer system
) and its programming environment.

VOCATIONAL EDUCATION AT THE ADVANCED LEVEL

Ty Here, the focus is on Main Objective 4:
Application of Informatics in professional areas
o Students should be able methodically to model, design, realise and implement relatively simple

5 information systems with the aid of problem oriented tools; and can identify problems involved in
project management.

. ‘.I
il

11

O o ' UNESCO / FIP Curriculum — Informotics for Secondory Education

IERIC

PAFulToxt Provided by ERIC



. ‘ General
_: Cerriculum Main Curriculum . .
o R { 2
Introcluction Format Objectives Units Implt?:snsi';tsonon Rppendices
k)

Section 3 — The Curriculum Units

GENERAL EDUCATION AT THE FOUNDATION LEVEL

Computer Literacy

Objectives

Students should be able to:

1. handle the basic hardware and software facilities of a computer system;,

2. use, control and apply application oriented software tools;

3. solve routine problems in an algorithmic form,;

4. identify the most important social, economical and ethical consequences of IT.

Units of Computer Literacy for the Foundation Level have been divided into two mc dules:

CORE MODULE CORE ELECTIVE MODULE

Cl* Hardware El Database Design and Use
C2* Systems Software Environment E2  Spreadsheet Design and Use
C3* Computing Trends E3  Careers in Informatics

R C4  Introduction to Using a Computer
C5  Text Processing
B C6  Working with a Database
S $C7  Working with Graphics
M C8  Social and Ethical Issues
S8 C10 Choice of Software Tools

* These Units coulc be integrated with other Core Units as and when applicable.

B 11 addition, two Optional Modules are specified for use either at the Foundation Level or the Advanced
: Level:

OPTIONAL PROGRAMMING MODULE (SLE COMMENTARY ON IMPLEMEX TATION BELOW)

Pl Introduction to Programming
P2 Top-Down Program Design

GENERAL OPTIONS MODULE

_,\" Opl Keyboarding Skills Op7 Modelling and Simulation
B Op2 Desk Top Publishing Op8 Expert Systems
R Op3 Computers and Communication Op9 Robots and Feedback Devices
| Op4  Creating Graphics Opl0 Music
Op5  Working with Multimedia Opll Statistics

Op6  Computer Aided Design (CAD)

FULL SPECIFICATIONS OF ALL THE ABOVE UNITS ARE GIVEN IN APPENDIX 1

_ T
Q _€5cO / IFIP Curriculum — Informatics for Secondory €ducation L & n
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Implementation of Foundation Units

Recent radical changes i the work place and in the ynalifications required for cffective performance
mean that secondary schools should aim to include at least the core elements of computer literacy
as defined here within their main core curriculum.

Fhis means taat all schools should aim 1o cover the Core Module at a Foundation Level for all students.

he Core Elective Module gives a broader experience of database and spreadsheet design and use, of
o . .

partcular value o those seckmg employment as data entry clerks or for future secretaries: as well as a

module on careers in informatics.

U'nits for Vocational Courses

the Core Elecuve Units will be of special interest to students leaving for work at the end of the
Foundauon Level  The following Optional Units will also be of value in vocational courses:

Revhoarding skuils (Op 1 combined with the Core Unit of Text Processing (C5) may 12:d to employment as
Asecretary or data entry clerk, and will help gain entry into vocational training institutions which
provide further traiming for sccretaries.

Desk Fop Publishing (Op2) and Creating Graphics (Op4) combined with the Core Unit on Working with
Crapities (0 wall be o advantage o those seeking employment in the graphic design and prinung
nrdustries

Working with Mulamedia (Op3) will help students to fook for work in the advertising industry or the
public relatons department ol a large hirm.

Computer Assisted Design (Opo) wall be of immediate value to those seeking employment in engineering,
desianarchinecrure and other occupation requiring the creation of techinical drawings.

Informatics in Other Disciplines

Computer Literacy Objective 2 and Main Objectives 2 & 3 require students to apply 1T Tools and
fnformaties Techmques within other subject areas. At a Foundation Level, these requirements can be
met by using 4 selection of the examples given i Appendix 2 — Informatics in other Disciplines.
Students will also find these examples a stimulant to their own work i other subjects as well as an
et hment of thewr informatics studies,

Feachiors may find that by mtegraung the use of computers within subject arcas, most of the Computer
Literacy objectives can be met without the need for a separate course.

14
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Inttoduction

Optional Programming Module

Computer Literacy Objective 3 requires students to have the ability to solve routine everyday problems
in an algorithmic torm. This is most easily achieved by including the two Units P1 and P2 of the
Optional Programming Modulc within the Foundation Level Core Module. In this context, the word
algorithm is lo be interpreted in its broadest sense, avoiding a narrow mathematical definition.
Depending on the local situation and the availability of resources, this objective can be met either by the
Programming Module, or by stressing the problem solving nature of using software tools within the main
Core Units, thus avoiding too formal a treatment of algorithms at this stage. As an alternative, this
objective could be met within the Core Mathematics Curriculum.

General Options Module

is 1s recommended that these Computer Literacy Unuts be used at either the Foundation or the Advanced
Levels, subject ta the specific requirements at Foundation Level described above.

All Units should be studicd by those wishing to have a broad understanding of computers in modern life.
but it 1s recognised that the resources available may limit the degree to which they can be supported by
practical exercises within secondary schools.

Resource Requirements

In Appendices, each Unit Description indicates the nunimum necessary resources required for successful
umpleinentation, and gives suggestions for optional extra resources.

ADVANCED LEVEL UNITS

For completeness, Advanced Level Units are specified here to help older stucents to bridge
from foundation level courses to general and vocational courses at the texiissy stage. Itis

recognised that not all secondary schools will be staffed and equipped to provide
advanced units. -

Ideally, courses should be built up from General Advanced Urits GA1-3 and Vocational
Advanced Units VA1-3, in consultation with universities and tertiary institutions, s¢ that
advanced credits can be obtained towards a tertiary computer science course.

BEST COPY AVAILABLE
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GENERAL EDUCATION AT THE ADVANCE LEVEL

The Computer Literacy objective should have been met at the Foundation Level.

Application of IT tools in other subject areas
Students should be able to use information technology tools to solve problems in other subject areas.
Application of Informatics in other subject areas (selected students only)

Students should be able methodically 10 model and solve relatively complex problems using both
general purpose and problem oriented programmable tools.

COMPUTER LITERACY MODULES

Both Units specified in the Optional Prohgramming Module (P1 and P2) should either have been studied
at Foundation Level or must be studied first at this level. Also, subject to the availability of resources, all

Units from the General Options Module (Op1-11) shouid be studied to meet the Computer Literacy
objectives at this level.

GENERAL ADVANCED MODULE

Three Units are specificd to meet the objectives for General Education in Informatics at the Advanced
Level:

GAl  Foundations of Programming and Software Development

GA2  Advanced Elements of Programming
GA3  Applications of Modelling

FULL SPECIFICATIONS OF ALL THE ABOVE UNITS ARE GIVEN IN APPENDIX 3

Application of IT Tools in other subject areas

To meet this objective, students should have broad experience in the use of IT tools in other disciplines
as described in Appendix 2; and should have studied Unit GA3, using Subject Oriented Programming
(see Unit description).

Application of Informatics in other subject areas
For a fuller treatment of Informatics, students should complete all three Units GA1, GA2 and GA3. This -

will enable students to enter Higher Education with basic knowledge and skills in the programming of
systems and in soltware development, as well as with practical experience in modelling.

Implementation
Both of the Units (P1 and P2) from the Optional Progranumng Module should be studied before
attempting these General Advanced Level Units in Informatics.

Unit GA3: Applications of Modelling can be studied in parallel with Unit GA2 10 give a more realistic
context to the work on Advanced Elements of Programming,

14 1 U UNESCO / IFIP Cumiculum —— Informatics for Secondary €ducation
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SN VocATIONAL EDUCATION AT THE ADVANCED LEVEL

Objective

B Students arc able methodically to model. design. realise and implement relatively simple information
systems with the aid of problem oriented tools; and can identify problems involved in project
management.

BBl Three Units are specified 1o meet the objective for Vocationai Education in Informatics at the Advanced
B Level:

VOCATIONAL ADVANCED MODULE
VAL Business Information Systems

f.;:-'j' VA2 Process Control Systems
’ VA3 Project Management

B FULL SPECIFICATIONS OF ALL THE ABOVE UNITS ARE GIVEN IN APPENDIX 4
Implementation
Both of the Units (P1 and P2) from the Optional Programming Module should be studied before

attempting this Vocational Advanced Level Module in Informatics.

The Units recommended as optional for study by vocationally oriented students at the Foundation Level
should now be regarded as pre-requisites.

mlle A higher technical level of competence can be achieved by studying Unit GAl from the General
Advanced Level Module before starting on VAL, VA2 and VA3.

Instead of studying Units VAL, VA2 and VA3 in sequence. Unit VA3 may be used to provide a realistic
context within which the objectives of Units VA1 and VA2 can be met.

. 16
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Section 4 — General Implementation Issues

It is recognised that all developing countries will wish to adopt a curnculum which helps them rapidly
to catch up with more technologically advanced countries. But 1t is important that the early steps in the
developmental process are not ignored entirely. otherwise a dependency on other countries for technical
st yport could be an unwelcome outcome.

Schools should be aware that developments corinected with informatics in education can be very fast,
and may also be separated in phases similar to the phascs of informauon technology development in
wider socicty. The following descriptions are provided to help determine in which phase of
development countries have reached, so that they can decide on appropriate action. The trang'tion
between phases 1s often gradual. but if schools and authorities are aware of which direction
developments will take. they will be abie to plan future actions.

Automation Phase

Only a few computers arc available for a large number of students, often not of the latest generation of
computer. with slow and low quality printing factlitics. ~Application software is based on general
purpose programming languages (Basic, Pascal). typically a simple word-processor, a simple file system,
possibly a simple spreadsheet. Teachers have limited opportunity for training and external support,
often schools have only one specialist teacher. Computers are either all locatc§ in a specialist room or
dispersed as one per classroom. Students have no prior exposure Lo computers and have little or no
keyboard skills. Informatics is usually a separate course with limited integration in other subjects.

In curriculum terms. this phase calls for units on computer progiamming for selected students and
consideration of the social effects of introducing automated systems. Resources available for units on
Computer Literacy may not be available.

IF1P Guidehnes on Good Practice Integrating Information Technology into Education (see Appendix 5)

gives practical advice on planming for the transition front the automation phase to thie next, information
1

phase

Information Phase

Schools have become major users of personal computers, and most subjects have started 1o integrate
information technology elements cither for learning support or as curriculum content. National and
regional policies are in place for the evaluation and supply of hardware and software, and information
about systems and applications circulates freely.

The main characteristic of the Information Phase in education 1s the mteraction between the organization
of education and information technology. In the Information Phase educauon is moving from teacher
centred towards student centred education under the pressure of society which needs students with
other competences; this movement is supported by information technology. On the other hand the
increase in technical capabiltics and in the use of information technology pushes cducational
orpanization 1 the same direction. The Information Phase is characterized by the integrauon of
int)rmallon technology into education

16
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Schools will have sizable numbers of computers available for their students. These computers will be
_ accessible to students on an individual basis. and be dispersed through the schoo!. Computers will be
tied into a local arca network with filing and printing facilities. A whole range of advanced applicaticn
. software will be available to the students. School staff, teachers and management, use computers for
support in their work. Specialist maintenance support will be available. There are several teachers in
_ the school who are specialists in computer use in the teaching of their discipline. Students may well have
r already acquired computer skills, either in education or at home. Informatics is, for an important part,
' integrated into other disciplines.

]

The secondary curriculum now includes general computer literacy for the majority of students, and the
] use of application tools within subject disciplines as well as methods and techniques from informatics
such as programnung,

. More about the problems and possible solutions associated with the Information Phase may be found in
i the [FIP Guidelines for Good Practice Integration of Information Technology into Education — see
T Appendix 5.

Communication Phase

o The Communication Phase is ar the moment emerging in isolated experiments and developments.

- Precisely how education will be affected is not yet clear. However, this phase will be characcerised by
full integration of information technology in the management and delivery of learning, and in the use of
networks of computers for communicaticn and collaboration between computer users, both within the
school and with outside agencies.

e

In schools, teachers and students will be linked in computer networks The secondary curriculum will

: include general Information Technology Literacy, which is broader and deeper than Computer Luteracy.

= Information Technology will be fully integrated in the learning process. Use of Information Technology

: will be fully integrated in the different subject areas, and advanced creative use will be made of these

tols on the basis of modelling methods and techniques from informatics. Application Oriented
Informatics will be an elective.

1o
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Intocuction

Further Practical Considerations

Informatics is essentially a practical subject. Informatics skitls are best acquired through practical work
on and with computers; informatics knowledge develops more effectively within a practical
environment.

This poses problems when there is a limut to the supply of equipment to support informatics courses, but
it is important to have an implementation strategy which acknowledges the need for practical experience
and arranges for the supply. management and maintenance of computing equipment.

If equipment is in limited supply. at least each teacher of informatics should have ready access to
computing equipment, preferably in advance of its introduction to students. ldeally this should be
associated with a formal course of training so that teachers are thoroughly familiar with the content and
practice of informatics. Many inspired teachers will then find ways 10 compensated for lack of
equipment for students until the supply improves. It must be stressed that an adequate supply of
equipnient is a necessary condition for schools wishing 1o enter the Information Phase.

The Curriculum Units indicate examples of applications ehich help to place the objectives in context.
Not all countries will be capable of implementing all of the suggestions. but teachers will be able 1o find
examples of a similar sort which match more closely the culture and experience of their own students.

Resource Centres

Several countries, where informatics has heen successfully introduced. have established resource centres
for the initial training of weachers, the acquisttion, evaluation and dissemination of hardware and
software; and the preparation. printing and distribunion of resource matenals for teachers and students,
deally mvolving lc;chcrs m the development and evaluation phases.

Resource centres can be national or local - They represent good value for money at the beginning of the
mtroduction of an intormatics curriculum, and can be an important continuing source of support lor
teachers as technology changes and the country moves towards the communication phase.  Good
examples also exist where the facility to commumicate via electronic mail between the teacher’s computer
and the resource cenire has helped to update local skills and knowledgs withowt the costs of travel and
time away from school.

In spite of any ditficulties which teachers may find when plan:ing to introduce the recommended
curcicutum, they can take encouragement from the enthusiasm which most students bring to their
learning of informaucs. The subject 1s contemporary. closely linked 1o the real world of today and
tomorrow, and its study will ensure that students are equipped to play a key role with conhidence in their
future society. Teachers will enjoy the challenge of tearning mformatics for themselves and will soon
capttahse on the motvation of thewr students.

0O
oo
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Appendix 1 — Computer Literacy Units

Contents

CORE MODULE

Cl* Hardware
C2*  Systems Software Environment
C3* Computing Trends

C4  Introduction to Using a Computer

C5  Text Processing

C6  Working with a Database
C7  Working with a Spreadshect
C8  Working with Graphics

C9  Social and Ethical Issues
Cl10  Choice of Software Tools

CORE ELECTIVE MODULE

El  Database Design and Use
E2  Spreadsheet Design and Use
E3  Careers in Informatics

* These Units could be integrate with the other Core Units as applicable.

GENERAL OPTIONS MODULE

Opl Keyboarding Skills
Op2 Desk Top Publishing

Op3 Computers and Communication

Op4 Creating Graphics
Op5 Working with Multimedia

Op6 Computer Aided Design (CAD)

OPTIONAL PROGRAMMING MODULE

Pl  Introduction to Programming
P2 Top-Down Program Design

Op7 Modelling and Simulation
Op8 Expert Sysiems

Op9 RoEots and Feedback Devices
Opl0 Music

(Opll Stauistics

Appendix 2 gives examples of how the above Computer Literacy Units can stimulate the use of

computers in other disciplines.

20
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Units for Advanced Level Courses are specified in Appendices 3 and 4:

GENERAL ADVANCED MODULE (APPENDIX 3)

LAl Toundauons of Programming and Software Development
GAL - Advanced Elements of Programming
CA3 Applications of Modelling

VOCATIONAL ADVANCED MODULE (APPENDIX 4)

Business Information Systems
Pacess Control Systems
Project Management

1
g
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introduction

Computer Literacy Units
Core Module

Core Module
UnNIT C1 — HARDWARE

This unit should be donc on a need-to-know basis during the teaching of other units.
Objective

Students should be able 10 identify and understand the functions of the main components of a typical
compuier system as well as identify and understand the functions of various peripherals.

Sub-objectives

Students should be able to:

1. identify the main components of the hardware in use (i.e. CPU, input devices, output devices and
storage devices).
demonstrate an understanding of the functions of the main components of the hardware in usc:
identify various peripheral devices (e.g.modem, fax-modem, plotter, scanner);
demonstrate an understanding of the functions of the various peripheral devices;
demonstrate an understanding of the network in use (if applicable).

Context

Students should fully understand how computers work and that the computer is under their control.
They should not be mystified by computers and should be able to understand that computers are
continually being improved and why.  Students should also realise that any knowledgeable and
interested person can build their own computer from components.

Content

Students should be able to differentiate between the basic components of a computer system and
understand the function of variovs peripheral devices. 1 peripheral devices are not available for
demonstration on site, students should visit facilities which have them.

Resources

Minimum necessary resourees:
Diagrams. models of the basic computer components; illustrations of their functions; actual samples or
illustrauons of peripheral devices.

Optional extra resources:

Videos, visits to computer lacthties, computer building kits:
Software such as Computerworks;

Dated, but not obsolete computer to take apart

Links

All other units.

Methodology

Explanations with diagrams, video and the real objects with hicld trips where necessary
Hands-on experience of building a computer model or a peripheral device.

LR
~O
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Computer Literacy Units
Corgclxodule

B UNIT C2 — SYSTEMS SOFTWARE ENVIRONMENT

S This unit should be done ona need-to-know basis during the teaching of other units.
Objective

8  Students should be able to understand the main functions of 1~ systems software environment and to
S utilise its features in relation to the main applications software b..2g used.

Sub-objectives

Students should be able to:

1. demonstrate an understanding of the main functions of the system software environment;

2. use the features of the system software environment (to the appropriate level) in relation to the mair,
applications software;,

3. use network functions (if available) to the appropriate level.

Context

o This unit is intended to familiarisc students with the basic operating system of a computer (on a need-
B to-know basis) so that they can use the system competently to achieve their tasks.

Content

Students should know what system software is and the types available for various makes of computers.

Students should also know the various steps and commands needed to perform a variety of tasks such

. as formatting a disk. copymng a disk, making dircctorics and sub-directorics, hard-disk management,

- unformatting, saving and renaming files. Where appheable. students should also be familiar with the
B appropriate functions of the focal or wide arca network available to them.

Resources

Minimunt necessary resourees:

Computer, system software.

S Optional extrd resowrees:

' Easy to understand manuals on the use of system soltware,
Tutorial software such as Teach yoursell DOS, DOS Tutor.

Links

All other units.

Methodology

B Demonstration of cach system software comniand.
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UnIT C3 —- COMPUTING TRENDS

This untt should be done on a need-io-know basis during the teaching of other units.

Objective

Students should be able to explain the current situation and trends in computing against the background
of past developments.

Sub-objectives

Students should be able to explain the current situation and trends in computing against e background
of past developments in: a) hardware: b) software; ¢) operating methods.

Context

Where are we going ? In order to answer the question we have to know where we have come from. The
world of computing will be very different by the time students enter the work place, but many of the
changes are predictable if we study the trends up to now. In addition, we have to know some of the
history of computing in order to understand the terminology and procedures v¢ find today.

Content

Students should understand the key stages in the evolution of computers over the years. This may be
looked at from the following potnts of view: carly history (weaving, calculating machines, code
breaking); CPU development (improvements in speed and power versus decrease in price. size anda
energy consumption); input devices (developments from punched cards to mice and speech
recognition); output devices (from teletype to video display unit); and ctorage devices (from punched
paper to hard disks); software (from changing the wiring to user-friendly software tools; text and
document processing (leading to the “paperless office™; and operating methods (developments from
batch processing and time-sharing to local and wide area networks. multi-tasking and distributed
processing).

Resources

Minimum necessary resources:
Pictures or illustrauons of carlier computers.

Opuonal extra resources’

Suitable books, newspaper chppings of newly launched computer hardware or software, newspaper
articles of soon-to-he taunched or future hardware and software, videos examples of hardware, software
and penipherals.

Links

All other unis.

Methodology

Student-hased 1esearch
Vistts to facthities with earher and recent computer hardware.

3<
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© Core Module

Unit C4 — INTRODUCTION TO USING A COMPUTER

This Unit is for students who have never used computers.
Objective

Students should be able 1o show competence in using a compuier o generate simpie things such as
posters, banners, signs, invitations cards, calendars and drawings.

Sub-objectives

Studerts should be able to:

1. demonstrate the ability to use a computer comperently to produce posters, banners, signs. invitation
cards. calendars and letterheads using simple software suilable for beginners:

2. experience the enjoynient and stimulation in using computcrs.

Context
This unit is aimed at teaching students how to use a computer system. The student’s first experience in

usirg a computer should be fun and stimulating. Educational games, good CAL packages and simple
graphics sofiware can give students 2 good mtroduction o using a computer for the first time.

Content

Teachers should give a meaningful and directed exercise so that students have a definite objective to aim
far. If necessary, teachers may illustrate the functions of the vanous components of the ccmputer in
terms of input, processing, output and memory. '

Students should know how 1o operate a computer system and its peripherals as well as the commands
necessary to use the software to produce the required outcomes

Resources

Minimum necessdry yesources:

Computers for small group work: easy to usc software such as Printmaster. PrintShop Bannermania or
KidPix

Printer

Optional extrd rosouteds.

amples of virious creations using the sofiware chosen.
Other software such as Storybook Weaver, My Story.

Links
All other Unuts,
Methodology

Student-centred acnvaties.

UNESCO / IHP Currlculum — Informatics for Secondary €ducation 3
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Computer Literacy Units
Core Module

UNIT C5 — TEXT PROCESSING

Objective

Students should be able to use a word-processor skillfully and intelligently 10 produce various readable
and structured documents for several disciplines.

Sub-objectives

Students should be able w:

1. produce a readable document:

2. produce a structured document:

3. produce various documents;

4. discuss the alvantages and disadvantages of a word-processor in a variety of settings:

5. make informed decisions as to whether a word-processor should be used for a given task.

Context

Being able to use a word-processor 1s necessary in today’s society. Few people use typewriters when a
computer provides a better alternative. There are clear advantages of using a word-processor compared
to the usual method of writing on paper or typing with a typewriter. Students should appreciate the use
of a word-processor and he encouraged to use it for most writing tasks.  The objective is not 1o train a
qualified typist or secretary, but a knowledge of word-processing and keyboard skills is an advantage
when seeking employment.

Content

Students should first leamn how o use a word-processor under the supervision of a teacher whe should
demonstrate and emphasize how easy 1 is o use.  Students should start by typing m simple but
meanmgful exercises They should know how to use the various features (e.g. bold. nalics. underline.
justitied margmns, centring, superseript. subscript, fonts. headers and footers) provided by a word-
processor and, where possible, be able 1o use addivonal uulities such as spell checkers, grammar
checkers, dictionary, thesaurus and merge facilities.

Meaningful activitics on a word-processor include the preparation of persenal or business letters.,
invitations to school events, and lists of school events. Students should be able 1o use a word-processor
mdependently to produce vanous documents which are readable and structured in a most presentable
form. They should also be able to make informed decisions about whether or not using the word-
processor for a certain task s the most efficient method

e
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Computer Literacy Units
Core Module

Resources

Minimum necessary resources:
One computer per student, word-processing sottware;
Teacher prepared materials (exercise sheets, sample files).

Oplional extra resources:

Easy to understand manuals on word-processing software;

Liquid crystal display panel on overhead projector, magazine articles on word-processors;
Advertisements and brochures on word-processors available in the market.

Links

Hardware. Systems Software Environment. Chotee of Software Tools, Computing Trends, Introduction
to Lsing a Computer, Keyboarding skills, Desk Top Publishing, Computers and Communication.

Methodology

Teachers may inutially create simple exercises such as sample documents on disks, and require students
first to open, modify and re-save files; then to progress o more difficult exercises such as use of headers,
footers, dictionary. thesaurus, spelling and granumar checkers.
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Unit C6 — Working with a Database

Objective
Students should be able 1o use a prepared database i a competent manner.
Sub-objectives

Students should be able -

1. understand some of the relevant phases of problem solving:

2. adenufy a problem which can be solved by a database:

3. usge a prepared database o store inlormation:

4. drawn and muerpret information from an existing database i a structured and rational manne

Context

In a large vartety of business and i every day life, data are stored 1n databases managed by computers
which are mereasingly being linked together, for example lor airline reservations and hotel reservations.
More and more information about people 1s stored i databases — students should he aware of the need
{or the protection of personal data.

B Content

students anahy ze different appheations m evers day life where databases are used. \Whenever possible.
examples should be used which make the need tor data protection obvious, such as: student records.
mformation about tourtst Hows and needs

B Uaing o switable example, the teacher prepares the appropriate structure of a database. Students then
collect the necessany data, for example by mterviews for which they must design an appropriate
questionnaire, {he daaare entered mto the database. Different lists will be produced and discussed.

Durmg the process of usmg a database, students will come o understand some aspects of problem
solving such as destan. data entry and medificaton. and how o queston the database.

Resources

Minmmum necessary resotttees:

One computer per group of students:

Simple databases contamed within “Works™ packages:

Some countries provide simple educanonal databases or speaial user interfaces for student s at a
reasonable price.

Optional extra resourees

One computer per student: ttorial software:

Liguid erystal display panel and overhead projector, Cardes hic

Links

All other Core Utints, Core Elecuve Unit Database Destgn and Use 15 a nest step.
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Computer Literacy Units
Core Module

UNiT C7 — WORKING WITH A SPREADSHEET

Objective

Students should he able to understand and make use of a prepared spreadshect,
Sub-objectives

Students should be able 100

1. demonstrate an understanding of what a spreadsheet is and its uses:

2. usc a prepared spreadshect to change values of variables and 1o see its various effects:
5

J

demonstrate an understanding of the uses of a spreadsheet.

Context

Spreadsheets are w - ful wols for individual or group work, and are widely used i ndustry wnd
commerce. Students should understand what a spreadsheet 1s, how easy it is 10 manipulate variables,
and should see the effects of this manipulation.

Content

Students are introduced to the coneept of a spreadsheet and the components in a spreadsheet. They
B manipulate a spreadsheet by changing values in cells, and will also, perhaps. change formulas 1o see the

: effects. Graphs, based on the vaiues entered in the cells, may be generated awomatically,. Students
should also be able to understand the various uses of a spreadshect in daily tasks.

Resources

Mimmum nccessdiy resotees.

B Computer systems for group waork, spreadshect software:

B i cacher-prepared spreadshects

Optional extrer resowces:

Ready-made spreadshect-.

Liquid ervsial display panel and overhead projector, twonal soltware.

Links

All other Core Umits: Core Elective timt Spreadsheet Design and Use 1s anest step

Methodology

Demonstrattons, hands-on activiues.

V)
»~

UNESCO / IFIP Curriculum — Informatics for Secondary €ducation 37

,
Q




8

/%

P

41

UNESCO / IFIP Curriculum — Informatics for Secondary €ducation '




IRic

Prutext providsabyeric | © . 5

5 -

Curriculum Main Currieulum Generol

Introduction Format Objectives Units Implelgir;tsotlon fippendices

Computer Lit Units
Core le

UnNIT C8 — WORKING WITH GRAPHICS

Objective
Students should be able 1o use graphical representations in an appropriate way.
Sub-objectives

Students should be able to

identify the use of different forms of graphic representations in cvery day life;
understand the hnk between data and graphics;

convert data into appropriate graphic representations;

summarize data into appropriate graphic representations;

use appropriate graphic representations to i'lu:siiate a document;

see the consequences of different forms of graphic representations of the same data
identify cases where 1t is appropriate to use graphics, and select which graphics to use.

NO U

Context

“A picture can tell more than thousand words™. A large varicty of reports are Nustrated by different
graphic representations, for example, line graphs, bar charts or pie charts. Data can be shown in
appropriate or mappropriate ways; the latter leading to misinterpretatior of the original data, Familiarity
with the ways in which graphs are used will help students to present therr work clearly in many subject
arcas and in their working lives.

Content

Students analyze different apphication in every day lfe where graphic representations are used.
Whenever possible examples should be used which make an inappropriate usc obvious. Examples might
be lound in the school environment, in data about the community, in the business world, and in the
daily or weekly newspaper. Current data and daia from carlier years should be illustrated in different
forms.

Resources

Minimum necessdry resowrces:

One computer for cach group of students with a graphics softwate package;
Graphics modules are mcluded in all "Works” packages and with most spreadshects:
Examples from industry and commerce.

Optionul extra resources:

Advanced graphics soltware:

Liquid crystal display panel for overhead projector.

Links

All other Core Units. Optional Unit Creatmg Graphics can be a nextstep

4 &
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UnNiT C9 — Social AND Etticar IssuEs

Objective

Students should be able to understand the social, econonie and ethical issues associated with the use of
computers

Sub-objectives

tudents should be able to demonstrate an understanding of:

. the benefits and drawbacks of computer use 10 society in general:

. the econonue advantages and disadvantages of the use of computers;
. the ethical questions which have ansen as a result of computer use.

N
|
2
3

Context

Students should be made to realise that compuaters do not always contribute positively o society. They
should appreciate the setiousness of the social, cconomic and ethical issues over the years. There can be
msuses and abuses as well as unethical behaviour by these in control of computing facilives. Students
should be aware of such hehaviour and how it can he corrected.

Content

Students are expected 1o understand basie coneepts such as computer crune and- frand. equiy.
mteilectual ownershap, privacy of informaton, links: hetween automation and unemployment, i
compuier securny thelt. hacking, virases)

Resources

Minimum necessdty resotrees:
None.

Optional extd resoutces
Newspaper chippmgs ol stories of computer crime.

Links
Al other Units
Methodology

Discussions or research by indiduals or groups of students

BEST COPY AVAILABLE
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UNIT C10— CHOICE OF SOFTWARE TOO1S

Objective

Students should be able to analyze different problems in order to decde which software ool is the
appropriate one 1o usc.

Context

During a Computer Lueracy course, students get to know different types of software tools. By the end
of the course they should be able to select the best ol available for a given task.

Content

This unit might be done in two ways:

(a) the students must identify the most suitable tool available for a given problem; or

(b the students must provide examples of other applications for tools they know.

1t should he obvious that there is an overlap between available tools, for example information may he
stored cither m a database or a spreadsheet.

Resources

No special resources are needed.

Links

All other Units

BEST COPY AVAILABLE
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Core Elective Module
UNIT E1 — DATABASE DESIGN AND USE

Objective
Students should be able 1o create and use databases m a competent manner.
Sub-objecty 7es

Students should bhe able wo:

understand some of the relevant phases of problem solving:

identity a problem which can be solved by a database:

design and create an applicabie daiabase:

obtain data and entet it mio a database:

draw and mterpret nformation from a database in a structured and rational mannet:;
understand the primciples of personal dawa protection.

Tt I —

Context

This Unit extends the expenence gamed mestudying: Optional Unit Working with a Database.
Famibary with the mam commercial databases s an advantage when seeking emploviment.

Content

Usine a suttable example, students design an appropriate questionnaire and colleet data They students
5 o - )

make a tis strueture of 4 database, and enter the data. Some fields imght he wrong and may have to he
modified  The database can be restructired unul a usable database has been established.

During the process of using the database. students will become famibiar with somc of the mam aspects ol
problem solving: design. data entry and modibication. as well as use of the appheation. Principal dati
1y pes such as text and number will be covered. Hsystems with a programming language like dBASE wre
available. prmaple clements of programming, such as conditions and loops, can also be covered.

Analvzing the use of databases will demonstrate how commercial processes operate. for example there
would be aserous problem tor a new anrdine if it were not allowed to use the existing reservaton sysiem.
Students should atso be famthar with very large databases (4 EDBY and Geographic Information Systems

Resources

Mnnun necessdan reseniees.

Oue computer per group ol students:

simple databases contamed withun “Works” pachages,

Some countries provide simple educational databases or spectal vser mterfaces lor students av
reasonable price

Optional exira resourees:
Advanced database such as dBasce,
Frnd cnvstal desplay panel for oy crhead projeator

Links

This 1o an estension of the Core Unin Workng with @ Database
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Different countries will be at different phases of development -
Information Phase (puges 7, 17, 19)
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UNIT E2 — SPREADSHEET DESIGN AND USE

Objective

Students should be able o design and create a spreadshect o solve a given problem.
Sub-objectives

Students should be able 1o:

ilentify the problem that can be solved by a spreadshecet:
enter and lock headings of columns and rews:
vary width of columns;

allocate values to columns:

create correet formulas:

copy formulas:

re-arrange entrics ows),

. re-arrange columns:

9. import information from a variety ol sourees,
10, export information to a variety of destinations.

BN DN

Context

The ability o create and use spreadsheets has become essential for all involved with financial
management, research, and many other commercial activities. Spreadsheets have the advantage that
most can eastly accept and manipulaie mlarmaton from databases and can create ouput as graphics.
The ability 1o tse spreadsheets elhicienty s a decided advantage when sceking employment.

Content

BN Creaung a class hobbies st may be o goad first exerctse Students should then create at least one
B picadshecet o draw up a budget m which a number ol “what-if” siwations anse. 1f the spreadsheet
' allows 1. the reverse of this process should also be uthsed.

B Siudents shouid create asiple spreadsheet wo aceept and caleutate the results ol an experiment or an
& opmion survey n at least one other diseiphine. A number of spreadshect applications will anse naturally
10 most school acivites. Spreadsheets should be used w create lists which can be re-arranged in a
different order as needed.

Resources

; Minimtm necessdary resourees!
B Simple spreadsheet program:
One computer for a group of students

Optiondl extra 1esourees:

Printer;

N Truning video or computer progrant,

S [quud Crystal Display paneland overhead projector.

Links

Core Unit Working with a Database, Core Flecinve Unie Database Designand Use Fhis 15 an eatension
of the Core Uhat Working with a spreadsheet.

By,
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UNIT E3 — CAREERS IN INFORMATICS

Objective

Students should be able 1o desenibe carcer opportumues in the computer ficld, together with the
required qualifications.

Context

The titles and job descriptions of Information Technology (I'TY personal have grown out of IT history and
are not self-explanatory. even to the compuer literate person. -Many students will contemplate a carcer
in IT. They should be helped 1o make an informed chowe.

Content

Students should research and report on the careers avanlable in the computer mdustry . including systeimns
development and the provision ol services

Resources

Minimum necessary resourees:
Careers opportunities hbrin
Optional extra resources:

Presentation packages:
Projection factliies

Links
Core Module Computing Trends
Methodology

This may be a good opportunity to send students or groups of students out o nterview IE practitioners
and 1o mterpret the mformaton gathered. The use of a word-processor and a presentation tool should
be appropriae to illustrate the results of rescarch. Qualification survey graphs could also be created. A
spreadsheet conld be used to hst and compare variables, for example mvestment i training, versus
potential income
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General Option Module
UNIT Or]l — KEYBOARDING SKII LS

Objective
Students should be able 1o use a keyboard efficiently and clfectively.
Sub-objectives

The student will be able to:
1. find all keys without delay:

2. usc the correct fingers {or eventual touch-typmg,

Context

An mabrlity 1o use a keyhoard cfbcrently will eventuatly make compuier use a frustrating experience for
students. Incorrect typing procedures will place alimuon the speed students can achieve. and will make
the learing of correct typing procedure more difficult. The teaching of blind! typing is not an objective
of this course. Teachers may want 1o teach kevboarding skiils as a unit on s own. or as part of other
units.

Content

Games may be used 1o familiarise students with the keyhoard: including, wiional programmes 1o teach
tping skills and computer assisted learning acuvites requirmg minimal kevboard input. Simple
practical programming in begmners” languages such as Logo or Boxer can help 1o prepare for later use of
computer knguages. Word-processor exercises and simple desk top publishing will give meaning 10
these tirst technical exercises and lead on o ¢ fuller teatment as deseribed in other Unirs

Resources

Minimunt necessdry resotces,
One computer per student

Optional extra resources:

Commonly avarlable typing handbook: sutable typing skills progranume. such as Mavis Beacon Teaches
Typing. or Typmg Tutor,

Video on typing skills.

Links

Core Unitts, Desk Fop Pubhshing

BEST COPY AVAILABLE o
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Untt Qp2 — DESK Top PUBLISHING

Objective

Students should be able 1o understand the use of desk top publishing software and use it proficiernly 1o
uld P 8 )
produce professiomal looking documents.

Sub-objectives

Students shouid be able wo:

1. demonstiate an understanding ot a desk wop pubhishing soliware:

2. converl a text lile from a word-processor o a functional file for the desk top pubhshing
environment;

3. produce a professional lookitg document with the help of avdesk top publishing software.

Context

Although the wse ol desk top publishing (DTPY soltware » notas essential as the use of a word-processor.
it 1s nevertheless, an advantageous tool o use. Students should be able o apprecie the advantages ol
using D1TP soltware 1o produce prolessionaliy-lookmg documents Thus should mouvae students to
want o use DI where switable w ereate such documents.

Content

Students ~hould understand the basic termmologies used i DIE such as colunms. kering, lonts, font
gsizes and mastheads.  they should also be able 1o wse DTP solware 1 convert an existing word-
processor flile into a lormar sunable for use i a DTE environment.

Students should be tagght how o mapulate this file in such away as 1o produce an atractive
document. Students could be asked 1o create school newsletters with at feast two columns: and
brochures tor school events

Resources

Mimuem necessary resottces
One computer per student,
DTP soltwae.

Teacher made samples of documenis produced st DEP soltware

Optional extra resourees

Samples of prolessionally produced brochures, pamphlets. docaments created wath DI soliware,
Easy 1o understand TP sofiware nuanual

Links

All othier Unus

BEST COPY AVAILABLE
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UNIT OP3 — COMPUTERS AND COMMUNICATION

Objective
Students should be able 10 demonstrate an understanding of how the combinaton of computers with
telecommunications has facilitated a fa-ter and more versatile way of communication

Sub-objectives

Students should be able tor

ientify the various methods of communicating via conputer

demonstrate an understanding of electronic funds transfer;

send and receive messages by usimg an cleetronic mailing (e-maib facility:

communicate with bulletin board systems by being able 1o read and leave messages, upload aid
downldoad files:

5. seud. receive. read and print faxes using a Lx-modem and an appropriate software tool.

+wr

Context

. In an wformation socicty . 10 1s increasingly necessary o get mformation quickly [rom an appropriate
B source. and o exchange informanon speedily with others throughout the world. Stadents shoudd know
the vartous means avatlable and how o access those means.

B Content
students shoudd understand the varous means of clectrome communicadon such as clectronue mail. use

ol clectrome bulletin boards. lasmg with the computer and modem, and shoubd be able to make an
wlormed choee as to which one is the hest to use i a given situation

Resources

Mimmunt Becessdiy resoltees

One compuier per group. commuineations software,
Acvess o budletn beard systems.

E-muad and tas laailines

R Optional extra resourees
' Liquid ervstal display pamel and ovarhead projector.
Diagrams aid dlustianons

K Links
_-_:-':'v All other Units
- _' Methodotogy

Hands-on experience

AEQT rOPY AVAILABLE
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UNIT OrP4 — CREATING GRAPHICS

Objective

Students should be able to use suitable graphics tols to create the graphics required for a variety of
purposcs.

Sub-objectives

Students should be able to:

1. analyze a task and select the best graphics ool from the tools avatlable;

2. import drawings (graphics) from other sources, using a scanner if available:
3. use graphics software to draw and animate drawings from other sources;

4. produce attractive and suitable graphics-based materials.

Context

The world is visualhy based. [Uis important for students vwho wish to create visual materials to know how
to use a computer dnd approprite software to produce these materials.

Content

Students should know the varous graphies software wols avadable and be able 1o choose the best one
for a particular task. They should be able 1o use the software competently w create documents including
graphies tor a varicty of other disaiplnes

Resources

Minimum necessary et ces
One computer per student, graphics software

Opitondl extra resowees’
Various mput and ourput devices, samples of vanous computer-produced eraphics hased materials,

Links
All other Units
Mcthodology

Demonstrations, hands-on experience. projects.

BEST COPY AVAILABLE
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UnNiT OP5 — WORKING WITH MULTIMEDIA

Objective

Students should he able to plan and exceute an efficient mulu-media presentation

Sub-objectives

tudents should be able to:

martage static components of mulumedia like text with pretures:
manage dynamic components of mulumedia like sound with anmmation:
manage the mcorporatian of sound and video Irom “outside” sources such as audho ape and video
disk.

Context

Students should study the evolution of multimedia technologies drom analog to digital) and he able 1o
idenutfy the main components ol & multiniedia presentation (sound. test, pictures, ammatont, The
ability 1o prepare a mult-media presentation 1s a vatuable <kill m today’s job market.

Content

Activines are closely dependent on the avalabihity of equipment. systems and mulumedia tovls. These
involve: sound imusi Yy test (DTPY. pretires caraphics). animation: (graphics): and communication
SVsicms

Resources

Mupumum necessdiy resourees!

suttable computer with mternab or esternal mulimedia devices.,

Apphicaton softwaie

Opuional cxtid reseurees,
Loudspeakers, video projector. taiest professional saltwie

Links

All other Unns

BEST COPY AVAILABLE
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UNIT OF6 — CoMPUTER AIDED DEesiGN (CAD)

Objective

Students should be able to produce such designs as are required by other disciphines, using a sunable
Computer Aided Design (CADY package.

ol Sub-objectives

These should be established in cooperaton with the curriculum speciahists for other disciphnes. They
are likely 10 include the abilny of the student to perform operations including:

simple plan diawings and other two-dimentonal drawings:

three-dimentional drawings:

creanng special shapes and curves:

shading.

roion,

b, nserting text.

I
I N —

—~

R Context

B 1he CAD program is the word-provessor of the drawmg-board. 1t allows changes o be made without
having to redraw the entire drawmgand 1t allows for elements ol drawings 1o be used repeatedly. Tuis
row impossible 1o magme @ modern design oftice without CAD. While CAD systems avartable m
schools will not be as sophisticated as those m the work: place. students should he introduced w the
advantages of CAD where appheable Expenenee even with only simple CAD may lead o employment
opportuniies,

Content

i

Students mvoh ed with diserphines which requuine use of adrawing hoatd should be given experience ol
domg the same work with a CAD program

it

Resources

Nintmum necessary resotthees
One computer for cach student,
I A simple CAD package.

A swtable pointer.

Optiondl extra resonras

Suitable plotter,

Large lormat screen:

Traming video o1 program for the package

Links
spreadsheet Desym and Use e tables ol quantty ol matenials which need 1o be created onee the

drawings are complete call for aspreadsheet The hink between size, quantty of material and budget also
cleates oppottuntties for advanced spreadsheet work

64
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B UniT Op7 — MODELLING AND SIMULATION

i

Objective

S Students should be able o idennfy the mam parameters of a real siuaton. formalise model, then
explore 1t interpret the results and determine how the model hits with reality.

| Sub-objectives

Students should be able to:
1. use existing models, varymyg relevant parameters and interpreting results:
® > nodify an cxsting model, varying relevant parameters and interpreting results:
3. model situations with a small numbers of parameters, explore the model and mterpret the results

Context

B Ofien. when teaching and explaiming open phenomena - school. presentations are: made m - an
i cxcessively deductive way. To tackle, even at an elementary level. the modelling of a siple sitcation,
allows ane to balance deductive aspects with an exploratory approach imulation versus modelling).
This unit olfers the opportumy o solve some true problems nstead of “artifical™ ones. such
experiences bridge the expermental and the theoretical dormald approaches

e Content
Bl A pood mtroduction would be to simulate and experiment wath an already solved problem tan existing
B nodel. Examples include radio-active decay. change w Phovidues, population changes. Pubhished
; software examples are Lemonade. Fhght simulator
Modifying an extsting model . after runming a sumulaton iy to understand the more imporant relavion
hetween the mamn parameteis, helps o daniy the necessary basis for the real modellmg process

Examples include supply and demand, pollution effects, running acompany.

From conciete obser ations, very often visual ones, students can build up an outline ol a system allowing
them to reproduce the observed bohaviour i an adeguate way.

Students <hould be model on a spreadsheet and on 2specal modeilag tool i available

BEST COPY AVAILABLE 65

UNESCO ! IFIP Curriculum  — Informatics for Secondary €ducation 63




PAFullToxt Provided by ERIC

tomesioton ) Appendices

Computer Literacy Units
General Options Module

Resources

Mintmum necessan resources:
One computer per group of students: a spreadshect program.

()p{u)nal CXLHd FEsOUTELes!

Existing commeraal software, such as Simearth. Simlife, Simeity:

specific tools with graphical mterfaces inspired by dynamic systems (Stella. Modus. Extend):

specihic tools dealing with numene and symbolic calculations (Mathemauca. Derive. Mathlab, Mapple).
Links

This Uit can be a first step towards the Advanced Unie Applicauons of Modellng,

Methodology

Although many different approaches are possible. depending on the choiee and avatlabiliy of wols, it is
essential, when teaching such dunitat the Foundauon 1evel, o it oneself o simple models. even for
complex siuations.

G/
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UniT OP8 — EXPERT SYSIEMS

Objective
students should be able o create and demonstrate the use ob an expert system.
Sub-objectives

Students should be able .

1. use expert systems created by others:

2 Lse swtable software 1o create such expert sysicms as may be ol use m other disciplines.
3. adenufy situanons where the use of an expert systenv s appropriate.

Context

Creatmg anexpert system s anexcelleni way of teaching. White the fuad product may he ot imited use,
the process of creatmng an expaat svstent locuses the mind ot the learner on the relevant issues — possibly
like no other acuvity can,

Content

Virtous diseiplines will provide diterent opportunities Jor expert systems - These systems may vary from
hemg able (o do smple tasks such as changimg and classiiyg 2 vegular shape. 1o such comples tasks as
classilving botamcal ~amples — or even predicting the weather, expressing the probabihty ol varous
possibilines

Resources

AMImmum necessdiy 1Ooures.
One computer lora group ol students,
Sunple Expert Svstem

Optiendl extra resoutcey
Printer,

Links

Advanced expert svstems wsualiv allow the import of data fronedatabases and spreadsheets Where the
output mdicates probabihiies these can be presented m stapiuc fetm Wriing one s own expert system
is an exeellent progranmung task

Methodology

very sitable for warkimg e pans or groups - The argaiments About the tades ol expert systems e an
excellent way ol fearnan

Q
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UnNiT OP9 — ROBOTS AND FEEDBACK DEVICES

Objective
Students should be able to operate a smiple robot and use asimple feed-back device
Sub-objectives

Students should be able to.

1. conirol aspecilic roboue devies.

2. idenuiy the situations where feed-hack devices are usctul;
3 usc asimple feed-hack deviee,

Context

This unit 1s 2 Imk 1o the mdustnal production in a country. The number of robots and feed-back devices
1> increasinig apidly with consequences for the labour market and the qualifications of people needed by
employers Stidents should have an understanding of the operaton of robuts, as they are frequently and
increasmghy being used insad dangerous situations, (b mproving the gqualty of the products, and
reducing labour cos's,

Content

Students should use a simple soltware tol, o prepared user-interfaces, w control a robot. They should
also attempt to buld asimple robot deviee,

Students should wse feed-back devices wexperments m other subjects, such as a microphone m Physies
ot a thermometer or Ph-meter m ¢ henustny.

Resources

Minpnum necessary resouwreey’

A simple progammable rohot deviee — with s owt keypad or connedted toa compuier — for cach
group ol students:
A simple feed-back deviee which provides mput for a suitable computer programme.

Opnonal extrd reseuerees’

Robot, with control hardware and software:
Hardware and equipment to build robots at school:
Taols like 11GO-TOGO, Frschertechmk,

Several kits with the necessary hardwaie and ~eliwvare are available, such as the 186 and Bruderbund
Labkiis

Links

Hardware, Compuung Trends, Social and Tineal Tssues, Programanng,

BEST COPY AVAILABLE
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UNIT OP10 -— MUusIC

Objective

Students should be able 1o create compositions, musical scores and arrangements of music as requured
by that disciphine. using appropriate hardware and soltware

Sub-objectives

To the level required by the diseipline, students should he able to:

L. explore the use ol appropriate hardware and software o play music, modify and print scores:

2. demonstrate Use use of appropriate hardware and soliwaue to compose musteal preces:
I

3. demonstrate the ase of appropriate hardsvare and soltware to arrange musical picees,
Context

Available softw e enables musical scores 1o e wrtten and edited with a computer i the same way tha
word-pracessing package< are vsed for composing text Music can be played hack and hstened 1o via
switable hardware  Students who are reguired 1o wite musical scores should vreahse that the computer
Faclitates the process They shiould also know how 1o ase appropriae sobiware and take advantage of v
for personal use.

Content

The teachmg of miusic i+ notan objective of the mlormaties course. Belore this umit, students should be
able 1o dentity the correlation between score and music. They <hould be able 10 modity an existing

score n order 1o achieve astated or destred elfect. Thes should eventually be developed o the pomt
where they compose orgimal scores on- - computer and - artange such compositions for different
nstrments, dgain usmg a computer

Resources

Minmum necessdry rosout ey’
(hl]ll'rlllL'l'. s credtion soltware

Optional cxtra resonrces
MDD mterface and associated hardware

Links
Hardware. Systems and soltware Environment, Kevboarding Skills, test Processimg.
Methodology

Hands oneexpananee
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General Optlons Module

Unit Oprll — STATISTICS

Objective
Students should be able o use a snuple statstical package o the level required by other disciplines.
Sub-objectives

Students should be able 1o
1. call up the correet section of a stanstical package and enter data:
2. uulise output to the degree demanded by the specific disciphne.

Context

The teaching of statistics is notan objectve of the 1T course. However, where students use stanistics in
other Lll\uplmm they should be able to handle a simple statistics program and create an output which
they can interpret i contest

Content

This unit s Tikely to be used i the sentor secondary phase. Other disciphines most likely to use the Unit
are economics, mathemates. danculiagal scienee, I\IUIOL.\ and the soctal sciences. The complexity and
volume of statistical work done will depend enurely onwhat is required by other disciplines

Resources

Mimmunt necessary resourees:
One computer per group of students
Simple statistical program

Opuonal extra resources:
Printer:
Iraining video or program.

Links

Many statistical packages allow import ol date from: spreadsheets, and expont ol data o graphies
packages.

Mecthodology

Students who have once made an mvohed statstical caleolaon manaallv soillb alwavs want 1o use a
computer program for this purpose mv the huture
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Optional Programming Module
Unit P1 — INTRODUCTION TO PROGRAMMING

Overall Objective of the Unit

Students should be able 1o design. program and evaluate simple algorithms for elementary task oriented
problems. (The term “algorithm™ to be interpreted in 1ts broadest sense.)

Context

Programnung at this level s not a technical subject; by and large it means changing a task you can "do
for your yourself” into one which can be “done by others™. This means describing the task as a procedure
in sufficient and complete detail so that :t can be performed precisely and repetitively by another person
or a device.

This "automation” of 2 task is that what is called programming, sometimes algorithmic programming —
one of the mamn features of informancs. An algorithmic way of thinking and problem solving is needed
when using complex or sophisticated tools such as a spreadsheet, a database management system, an
operating system or even a word-processor.

Programming 1s a rapid. specific and switable way for students to gain experience of solving problems.
The objective 1s not 1o train “mini-programmers”, but to bring students into contact with the
programmer's way of thinking. With this ann in mind, the syntactical and other specific features of a
programming language are of no importance and have only 1o be learned on a “need-to-know™ basis.
Teachers should stress the methodologicat aspects of problem solving: programming is just a means to
an end rather than a goal in usell.

Summary of Content of Unit

The unit containg three main activitics: designing a task-oriented algorithm (algorithmic problem
solving). translating the design 1nto a program (programming), and bringing the program to life
(implementation). These three acuvities will always be successive and closely ted together. Although
the following descriptions treat cach actroy separately. the order of presentation does not necessarily
dictate the order of teaching,

1. DESIGNING A TASK-ORIENTED AEGORITHM (ALGORITHAIC PROBITM SOIVING)
Objectives

Students should be able 1o

1. desenbe and specily the task to be realised:

2. develop an elfecuive and etficient algorithm which reabises the identified rask, applying a sumple,
given standard method.

Content

Students have to expeneient and dentdy the steps involved mihe process of problem solving, apphying
sumple problem solving strategies - a given format to speaily sotutions to simple problems drawn {rom
their everyday hives. Examples of suntable problems are: simple simulanons of dice throwing, tossing ol
coms, calculations such as the formulas for arcas and volumes or the mterest on money loans and
deposits, turtle movements i a plane

El{fC‘
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Computer Uteracy Units
Optianal Programming Module

Examples of possible pregramming environments are: Turtle-logo, Basic, Pascal, or an environment for
controlling a physical device (e.g. a robot).

When students have built up some expertise, they should learn to subdivide the tasks to be automated
into major sub-tasks and into fundamental tasks which are given suttable. meaningful names.

2. TRANSLATING THF DESIGN INTO A PROGRAM {PRUGRAMMING)

Objectives

Students should be able to:

1. transform their simple algorithms mte computer programs in a procedural language:
2. produce a readable. understandable and user-interactive program.

Content

Teachers should choose simple problems which only require students 1o use elementary input, output,
and assignment operations of a programming language. Where applicable, students should determine
proper types and uses of varables; and select sunable and meaningful variable names which represent
the functions of the variables in the program.

Students should not be forced 1o use a separate eduor or text processor tor entering their program.

3. BRINGING [THE PROGRAM TO LIEF (IMPH MENTATION)
Obijectives

Students should be able to:

I use a given programmmg environment to enter. edit. compile. debug, update and run the
constructed programs,
h)

2 wve a meanngful and useful written deseription of the internal and external behaviour of their
program.

Content

students should store and retrieve programs on and from disks, for further use and modification. They
should learn to differentiate between syntax errors and execution errors; and identify possible causes for
cach type of error. Students should test therr programs with given or created test data to determine
correctness and limitations and should Iearn how to obtan printed output and a hard copy of source
cade.

Feachers should ensure that clear and adequate documentation is produced of all programs so that other
users are able to understand the operaton of the programs and make further modifications.

Resources

Munimum necessary resourees’
One computer between two stidents (one nnay rldn. while the other enters cade or tests),
A simple programming language. preferably withy a graphics interface, such as Logo

Links

Thus Unit, together with Unit P2 are essential preparation for the General and Vocauonal Modules at the
Advanced Level.
vy

“f(
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UNIT P2 — Tor-DownN PROGRAM DESIGN

Overall Objective of the Unit

Students should be able to design. program. and cvaiuate structured algorithms for problems which
need a top-down approach.

Context

Alter first experiences with simple algorithmic design and programming in Unit P1: Introduction to
Programming, students should learn 10 use a top-down approach, while using the same design tools and
programming environment. When problems become more complex, the need for a top-down approach
more evident. Top-down programming is the normal way in which commercial software is designed and
produced.

Summary of Content of Unit

The Unut contains three main activities: top-down design of algorithms, translaung the design into a
program, and bringing the program 1o lifc. 'As with Unit P1- Introduction to Programming. these three
activitics will always be successive and closely tied together. Although the following descriptions treat
each activity separately, the order of presentation does not necessarily dictate the order of teaching.

1. TOP-DOWN DESIGN OF ALGORITHMS
Objectives

Students should be able 1o

L. describe and specify the problem to solve:

2 develop effective and efficient algorithms for the solution of a problem, using a top-down approach
through step-wise refinement.

Content

At first the teacher sets some complex problems 10 be colved. but in the context of ready-made
procedures already built and avaiiable in the system (and corresponding to parts or sub-problems of the
original problem) In a second stage. these procedures will be analysed by students and they will now
also construct these procedures themselves.

Some problems should address the processing of strings, using the tools offered by the available
programming language. Algorithms of this type arc important because they make it evident that only
formal processing is 1o be expected from a computer. Examples of suitable problems are: concatenation.
counting the number of words 1 a text, writing a text in reverse, changing all the vowels in a text.
searching for a word n a text.

fLis important w peint owt problems which fall outside the scope of these formal possibilities. such as:
translating a text, ¢ *rrecting a text or SUMMArZING a 1ext
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2. TRANSLATING THE DESIGN INTO A PROGRAM
Objectives

Students should be able o

understand that a computer processes “formal objects™ only;

rransform  their algorithms into computer programs in a procedural language using formal
procedures or functions:

3. produce a procedure-structured, readable. undersiandable and user-nteractive program.

l.
2.

Content

lt 1 important that the top-down designed algorithms are wransformed into programs which have
procedures and functions, so that students appreciate the need for these constructs.

Before the actual program is writien, students should evaluate and debug, step by step. a given, sub-
divided algorithm: they should ereate their own set of test data and explore the difterent parts of the
algornithm, but also the algoruhm as a whole.

Students should use the following programming constructs: rocedure, function, global and local
variables, parameters. They should be offered procedures and functions as tools for string processing
which they will use to solve text processing, problems

3. BRINGING THE PROGRAM 10 LITE

Objectives

students should be able tor
1 use a standard programming environment o edit. compile, debug, update and run the constructed

programs; _

2 give a meanmgful and useful written descripuon ol the mnternal and external working of the
programs.

Content

Spudents should store and retrieve programs on and {rom disks, for further use and modification. They
should learn to differentiate between syntax errors and exeention errors; and identify possible causes for
cach type of error

Students should test therr programs with given or created test data to determine corvectness and
Lmitatons and should learn how o obtain primted output and a hard copy ol soavee code.

Feachers should ensure that clear and adequate documentation is produced of all programs so that other
users are able to understand the operation of the programs and make further modificanons

Resources

Munmum necessdry Jesolrees:
One computer per student, antable programnung language or ol

Optional extia reseirees,
Printer. Liquid crystal display panel for overhead projector

. ' \
Links ;’d
e umit s essential preparation for General and Vou Anonal Modules at the Advanced Level
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Informatics in other disciplines
Naotural Sclences

Appendix 2 — Informatics in other Disciplines

Informatics can he of considerable value in the teaching of many subjects of the normal curriculum at
the foundation and advanced levels. This section gives examples which teachers will wish to use
themselves or when promoting informatics more generally with other teaching colleagues. Students will
also find these examples a sumulant o their own work in other subjects as well as an enrichment of their
informatics studies.

Teachers may find that by integrating the use of computers within subject areas, most of the Computer
Literacy objectives can be met without the need for a separate course.

Students of the Advanced Level Unit GA3: Applicatiens of Modelling, will find that earlier experience of

using computers in other disciplines provides a good background to their work, as well as good starting
points for more advanced subject oriented madelling techniques.

NATURAL SCIENCES

Text Processing
Students can us. a word-processor to type their reports of experiments and research.

Desk Top Publishing (DTP)
Students can use DTP to produce attractive looking documents, especially those requiring a combmation
of text and graphics.

Graphics
Students can use graphics software to prepare illustrations, with or without labels, which can fater be
imported into DTP documents: or which can replace the usual method of preparing hand-drawings.

Spreudsheets
Students can use spreadshects to abutate and caleukate results of experiments; ov for manipulation of
variables o see certain effects that can be more clearly and quickly demonstrated with the use of
spreadshects. Students can also request various types of charts to be plotted from values entered into a
spreadshect.

Teachers could prepare templates 1o assist students new to spreadshects: or prepare spreadshects which
have values already entered m order 1o dlustrate effects from the manipulation of variables which is
appropriate for work on simulation and madelling,

Dutabuscs

Stdents can create databases such as the eharactensties of chenueal elements in the penadic table,
churactenstics of plants, msects, and mammals; and interrogate these databuses to find relationships and
commeonalities  As a hirst step, teachers could prepare databases inio whieh students can add dara.

Robots and Feedback Deviees

Students can build robots and use robotics to pertorm experiments, particularly n physics.

Using mechamical, temperature and other probes to nonttor expertments, and teeduy the readings
chrectly into a spreadsheet. helps 10 obtun ntore relable results and makes classroom work more
realistic. Several software tools exist which take readings, mterpret them and  present them graphically.

Communication
Students can use computers o commuticate with other students on a focal network, or with students in
othet schools both locally and overseas. This enables data to be gathered and shared with others, for
example ranfall and Ph values m different countries or particulars of msects unique to a region

-
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Informatics in other disciplines
Mathematics — Llonguages

Speech Recognition
In Physics and at times in Biology, students can use external devices to record sounds, and use computer
analysis 1o study sound waves and patterns .

Expert Systems

Expert systems written by students may be of little value but students learn so much {rom writing such
a system that it should be attempted wherever resources are available. Onc exper: system well within
the scope of advanced students predicts the result when two chemical elements are mixed.

Modelling and Stmulation

The "Three-mile Island™ disaster can be simulated n cvery classroom without any danger to students.
Even when students have performed or withnessed a demonstration, repeating the experience through
modelling often gives them further sights

Presentation Software
Students can use presentation software to generate slide presentations of thewr projects, experiments and
research findings o large groups n class.

MATHEMATICS

Spreadsheets

From doing repetitive calculations to showing patterns in certanr number manipulations, spreadsheets
can play an important role in mathematics at most levels.

Graphics
specialised graphics packages are available which show the graphwcal representation of any given

funcuon. Also there are software packages which allow geometry problems to be presented on video
screen.

Statistics

Using sutable software 10ols takes the pain of hours of calculation out ¢f statisuics and provides
wnportant analyses.  The complicauons of manual calculaton often make real-world examples oo
difficult to handle; with a computer. realistic situations can be analysed more readily.

Computer Assisted Design (CAD) _
some CAD packages can be used in some aspects of geometry as substitutes for graphics packages.

Modelling and Stmudation

Students can use simple modellmg packages, such as Mathemauca. 1o gan msight into mathematical
funcuons.

LANGUAGES

Text Processing

The most conimon use 1s to create letters and others docuwments.

Teachers or students can create Close reading texts, tests with mussing words and texts that need
punctuation, plural or another tense. Arranging o story 1 chronologieal order. or completng a story or
an outhne are other valuable applicatons,

Desk Top Pubbishmg (D IP)
Apart from creating newsletters, newspapers and posters, students are extrenely fond of using avarlable
graphics to create attractive documents

81
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Informatics in other disciplines
longuages — Reading

Graphics

Being able to illustrate what they produce gives students an impetus to write.  Students will appreciate
ready-to-use graphics. and the high quahty graphics they can create themselves. Some programs
combine the power of a simple DTP package with sophisticated graphics.

Robotics

For students the control of a robot through commands in a foreign tongue is often a most satisfying ask
even with a limitated vocabulary. For example. Logo 1s available in English, French, Spanish, Grecek,
German and a number of other languages.

Communication

Nothing scems to be more motivating for some students as communicating with a native speaker of a
foreign language in a distant country.  The availability of e-mail, bulletin boards and computer
conferencing has made instant communication possible. However, communication by (posted) disk and
word-processor document should not be ignored.

Speech Recognition and Synthesis
Given the nght software. students can compare their own pronuncration with that of the synthesised
model, hoth oral and visual. :

Expert Systems

Given the correct tools, students can write programs which use the rules of an expert system language or
manipulate the language. For example, asimple expert system could be written to change English nouns
from singular to plural.

Programmung
Given a suitable language logo. Boxer. Lisp. Smalltalk) students can casily wrne their own expernt
systems as indicated above.

“QusiDE BACK COVER™ — AN ENCOURAGEMENT TO RFADING

This 1s an example of an inter-disciplinary project which helps to meet some of the Computer Literacy
objectives and links students and eachers i school with mformation scienusts and librarians.

The Projedt
Students write a “lourth outside back cover™ which s & summary of a book recently read  with the
purpose of giving others the longing to read it (this 1s not a matter of markeung?).

Typing the Summary

Students use a word-processor to prepare the test, adding personal information about themselves, their
class and their school, as well as keywords, ISBN number and an abstract which could be used by school
or local libraries. A complementary activity could be a book of the month selection.

Dutubase Creation

Students colleet contribitions from other students m the same or diflerent classes or schools withim then
region to create a database of reviewed books.,

Databuse Use
Students wterrogate the database for their next reading choice, to get or order ahook from the fibrarnan,
or to Ik with the database ol the school documentanon center

e
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Informatics In other disciplines
Soclal Sclences — Art — Music

SOCIAT SCIENCES

Text Processing

Anv subjedt requining reports, essays and other documents can make good use of a word-processor, a
praphies packape and desk top pubhshing sofiware. Advanced students will be able to draw on variety
of mformation sources to prepare multi-media presentations.

spreadsheets and Datubases

In the study ol social sciences, spreadsheets and databases serve the same purpose: Lo enable students to
systematise and orgamise information. For example, students could make use a spreadsheet to make a
list of dates, events, countries and persons involved.  This list could then be organised by date, by
country or by the person’s name. Such lists make good study aids. Younger students like o collect
miormation, and will enjoy setting up a database, for example on facts about all EEC countries.

Communmceation

stidents can use c-mail and disk mail o communicate with residents of places of historical or
geographic signticance

Ntdtistios
b spectally when studying Geography atan advanced level. students may need to use a statistical package.

Expert Svstems

students of Geography could write expert systems on such matters as the conditions needed lor a village
to be established and o flounsh as a regional trade center.

ARt

Siraphics

< «eran] ackages all for the cre; f oriemal artwork.,  However. sache . >
ome graphics packages allow for the creanon of origmal artwork.  However, art teachers arc more
mterested 1 the way i which they can create patterns, complementary patterns and patterns with

vartety  Lor example i textide destgin, computers enable students o see an overall result with less effort
than by any other method.

D Top Pubhshing (DTP)
i the design of posters and other printed matter, using DTP ensures a prolessional product i minimum
ume. with the option to re-use or modily a design at will,

Provrarmnnng
Programming, languages with a graphics interface. such as Logo, allow for the creation of intricate

pattcins with mmmum of clort - The graphics part of such a language should be included in design
Conrses

Music — GES A Ories U OPTO GIVES A TUTT IREATMENT OF THIS DISCIPLINI .
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General Advanced Level Units

Appendix 3 — General Advanced Level Units

This Advanced Level Module is specified for secondary schools which have the necessary hardware and
software, as well as trained teachers able to deliver the units.

Ideally, courses should be built up from Units GA1-3, in consultation with universities and tertiary
institutions, so that advanced ctedit can be obtained towards a leriary computer science course.

Objective

Students should be able 1o design and implement technical computer-based systems which model real
problems using an algorithmic, problem solving approach.

Context

Units GAl and GA2 togethier represent a standard set of courses which are commonly used at both
secondary and post-secondary level as foundation in a study of Informatics. The depth and breadth of
coverage and practice must be adjusted 1o match the student population so that students will be able to
enter Higher Education with basic knowledge and skills in the programming of systems and in software
development.

Students who have acquired these skills, will ofien apply them in the modelling and programming of

complex prohlems in areas such as robeiics, artificial intelligence, graphics. and mathematics. Unit GA3
provides the comprehensive grounding for such modelling skills.
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Prog. and Soft. Development

General Advanced Module
UnNIT GA]l — FOUNDATIONS OF PROGRAMMING AND SOFTWARE DEVELOPMENT

Objective

Students should be able to design and program relatively small computer-based systzms which model
process-ortenied problems.

Sub-objectives

[¥2)

tudents should be able 1o

adhere 1o the basic principles of software enginecring:

methodically analyse procedure-oriented probletes througlt decomposition into procedural steps:
apply more or less formal techmyues o design effectve algorithms and data structures:

code and realise programs and sub-programs (modules) using a general purpose programmming
envirenment;

5. use a functional model of 4 computer system and its programnung environment.

H o

Context

Students need o develop skalls which are fundamental o informaties as a disaiphne and 1o software
development at all levels. These include the use of more or less tormal methods of problem analysis and
program design withan emphasis on creating not oo complex programs which meet given specifications
and wluch contain usable user interfaces.

Speattic atenton is paid 1o the type ol problems which can programmed using fundanental. simple and
structured data types (chwacter. mueger, real, array, ewe) and basic control struciures (sequence.
selection and repetinionY of a hgh-ltevel, block-structired progriamming language.

Emphasis s on modelimg through process abstraction (op-down decomposition into sub-processes and
subprograms)  Methods of analysis, design strategics and the programming language environment
should support this type of modelhing.

Content

Students will soh e several, mereasingly-complex probletus Problems are drawn from real apphication
aeas whieh students can readily understand and model Small mdividuat problems are choser w fearn
how 10 use new algorithnue operatons m conjunction with elerents already known. But. also, some all-
encompassing problems should be wcluded in which students have o megrate ali that they have
learned belore.

Problem Analvas
Students apply wdormal and elementary tormal echntques to analyze simple process-ortented problems
in many application arcas and deseribe therm terms of sub-process steps.

Design

Arcoriives. Students destgn modular solutions through top-down anabysis and stepwise refinement.
They choose and specty data strucires and algontis wo match the design. The data s ructures and
conttol structures used m the algonthuns should be duectly related o the priminve structures ol a block-
structured programming kinguage

Utk DR Students design astmple user interface for their algorthms m the form of a tree of screen
designs

BEST COPY AVAILABLE 8
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General Advanced Level Units
Prog. and Soft. Development

The algorithms and the modular structure are coded into a general-purpose programming language.

Realisation und Evaluation

The code is then realised in the form of a program running on a compuung system making use of the
available programming environment.  Students then test and debug the programs and identify the

limitations of the programs.
Topics

Software Engincering
problem solving process, soltware life eycle

Analysis

precess, input and owput specification
identification of steps and modules

informal specification ol pre- and post- conditions

Design
top down, modular stepwise refinement
simple, useful user interfaces

Algorthms

simple and nested conurol structures

simple data structures

code structuie, readable and useful form
clementary sorting and scarching algorithims
sumple recursion

design of test diua

Realisation

exccution, testing, and debugging
documentation

bottom-up testing

incremental realisation

Evaluation
mformal companson ol algorithms
hatations of design and program

Programnunyg Environment
hardware components

system software and compilers
representation of stored data

Programnung Language Elements

simple and structured data types of language. user-defined types
evaluation of expressions and standard clementary hbrary functions
sequence, control, and iteration structures

stimple mteractive and text file mput and owput

subprograms and parametens

local and global varables and scope of variables and subprograms

5b
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Resources

Minimum necessary resources:
Version of a high-level block-structured programming language which supports modular program
design and contains the necessary data types and control siructures.

Introductory level textbook which presents examples of applications using the programming language.
Most relalivcly recent texts, on an introduction to informatics or on computer science organizalional
patterns, which have been developed through practice and fit the objectives of this unit.

Optional extra resources:
Additional text material on machine organization, systems software. compilers and language translators.
internal representation of information, software engineering and the software life cycle.

Links

Introduction to Programming (P1);
Top-Down Programming {(P2):
Busitiess Information Systems (VALY

Methodology

The concepts and skills included in this unt are those which have usually been presented in a first
course on informatics for advanced students which some countrics will find more appropriate for tertiary
institutions than for secondary schools. The unit is guite extensive and requires teaching time every
week. extending from over half a ycar to more than one year The time needed depends on prior
expertence and student background: whether they have studied Computer Literacy or Programming at
Foundation Level. Depending on the target group. a subdivision of the unit may be advisable, orgamzed
around the concepts or principles under study.

Emphasis m the unit must be placed on hands-on applications. Students must apply techniques and
principles. starung with elementary problems and building up their ability to handle more complex
problems. Skills and concepts learned in earlicr lessons are constantly reinforced through practice in
new problems involving new concepts.  Pertodic exercises and projedts which allow students 1o
synthesize and wntegrate what they have learned must also be meluded.
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UNIT GA2 — ADVANCED ELEMENTS OF PROGRAMMING

Objective

Students should be able to design, program and evaluate relatively complen computer-based systems
which model pracess-oriented problems in many subject and application areas.

Sub-objectives

Stuclents should be able to: _
methodically analyse and model relatively complex process-oriented problems in a variety of
applicanon areas;
apply moderately advanced formal analysis, design and data abstraction techniques to design
effective algorithms, abstract data types and relatively sophisticated data structures:
code and realise programs and sub-programs (modules) using a general purpose programming
chvironment;
evaluate and explore alternative designs to programs.

Context

Students should develop skills for solving more complex and sophisticated problems I many
application arcas. Emphasis necds to be placed on modelling through data abstraction (an important
technique for unproving rehability and re-use).  Speaic attention should be paid o algorithms and
strategies for simulating advanced lincar and non-lincar data structures for the mplementation of
abstract data types.

Content

This unit extends and butlds on unit GA1: Foundations of Programming and Software Development.
Students will solve several, mereasingly-complex problems from real appheatior: areas.

Problent Analvsis

Students develop models for relatvely complex process-oriented systems using design strategies, such as
modelling through abstract data types.  They analyse systems to determine basic data objects, and
associated funcuons which are used on these objects in the system.

Design

Students develep abstract data types for the wentified objects, which may be reused in other designs
which involve the same objects. Students design a solution for the problem expressed n terms of
madules which manipulate the abstract dat objects only through the wentified funesions. Students
design a suitable and effective user interface

Programming

Students construct sophisticated hinear and tree-like data structures to represent the abstract data types
and also construct the functions needed to access these abstract data tvpes in a general purpose
programming language which supports wlormation hichng and encapsulation, cither directly or through
simulation o%dnl;\ abstractions.  Students code therr design n the programming tanguage.

Realtsation
The coded rrogx ams are tealised and run i the programmmg environmient. Students hirst realise, test
and verily the realisation of the abstract data types, and only then the entire progrant.
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Evaluation

Students determine order of magnitude indicators to compare algorithms, and practice some basic
formal methods of program verification.

Alternative approaches
Where time is available, design strategies using other development paradigms, such as object-oriented
methodology or logic programming, may be explored if resources make this possible.

Topics

Software engineering
Design for reliability, reuse

Analysis
Analysis strategies, such as data flow analysis using pre- and post-conditions
Formal program verification, assertions, invariants

Design
Daia abstraction and information hiding
Effective user interfaces

Algonthms

Graphs and graph algorithms
Encapsulation of abstract data types
Dynamic data types and structures

Binary trees

Binary search trees

Advanced searchiny algorithms

Efficient non-quadratic sorting algorithms
Hashing methods

Evaluation

Algorithm analysis for order of magnitude approximation
Limitations of algorithms and unsolvable problems

Limits of numerical representations and simple numerical methods

Programming language elements

Singly and douh]y linked list representations
stacks

Queues

Non-linear table data structures

Optional

Applications in graphics, robotics, or aruficial intelligence
Modelling using logic or functional programming
Object-oriented programiming

Parallel processing ol algorithms

gy
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Resources

Minimum necessary resources:
A high-level. structured programming language environment, which supports modular program design,

and dauwa abstraction.
Intermediate level, modern text book on data structures and algorithm analysis which uses a data

abstraction approach.
g Optional resources
s Programming environments for logic, functional, object-oriented programming or parallel processing.
- Links
Foundations of Programming and Software Development (GA1)

Methodclogy

B Emphasis 1s on concepts, theories, and practices of the discipline rather than on exhaustive coverage of

BBl language syntax. It is advisable to use, if possible, the same structured piogramming language for both
- units. The unit has an established traditional content which is described in many advanced texts on data
BN structures. Teachers and curriculum designers should consider using the structure of these texts as the

hasis for sub-units and curriculum development.
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UnNiT GA3 — APPLICATIONS OF MODELLING

Objective

Students should be able 10 work in teams and speafy. methodically model and solve relatively complex
problems.

Sub-objectives

Students should be able to integrate previously acquired knowlege, abilities and skills to enable them to:

1. speafy. methodically model and solve relatively complex problems with the aid of gencral purpose
programnimg tools;

2. specify. methadically model and solve relatively complex problems in other subject arcas with the wd
of subject oriented programmable wols:

3 work in teams on a common modclling project.

Context

Modelling ability is fundamental to the suceessful application of advanced soltware tools. This Unit
requires students to use a vartety of computer models, for example simulations and games: to idenuty
the design decisions and simplifications which the developer madeiand o discuss their importance and
the consequences of possible mistakes.

Students work m teams to find answers to questions from the teacher, involving the creanon of a model
in which 1T concepts. tools and methods play a role. Algorithmic thinking 1s an important capabiliy for
achicving these tasks.

Duning the development of the project the teacher will coach the students using generalisations, poming
out problems i modelling. team work and project development

In this way students are able to integrate previously acquired kiowledge. abilities and skills ganed from
thew informatics experience and clsewhere

Content

What 1s medeling and what tools are w alable ?

students work with examples of modelling techniques mnformates and in different subject arcas,
gong through the different phases of a modelling process and makurg an ventory of classical
modelhng tools - They study characteristics of team work, examine project management echniques and
assess the ellects of extermal pressures on the project Students are also confronted with examples where
modethng implies simplification of reality.

Methodological modelhng using appropriate tools — what must he done ?

With a simple guestion as starting pomt the description ol a problem is fust expressed m natural
Language and then refined by asking appropriate questions and setiing imis o the task. Students are
then asked to pamt out components of the “reality w be modelted” whiclvare relevant for constructing
the model, and those which can be left out; giving explanattons and justlymg their choices

Students write down the precise specifications for the work to he done and make a plan for its
reahsation Working, together ina team, they search and choose suttable tools and modethng technigues
for solving the problem, they then design and construct the executable solution 1o the problem

Evaluation of models and of the process of modelling — how it was done ?

Students hirst explan and justity then choiees of toals, technigues and solutions 1 hey then

mvestigate how closely the solution conforms to the mttial deseniption of the problem, updaung therr
orgmal solution as necessary - At this stage they should discuss any soctil or polincal issues drisimg out
of the use of meorrect or oversimphified models tor real e sitwations.

.
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Topics for Modelling using General Purpose Programming Tools

starting pomts are information modelling techniques suck as entity-relationship modelling.  Then
situaticns such as growth and decay (for example Forresters model, the Game of Life), the spread of a
disease or poltution, and waiting in a queuc can be modelled. First an algorithmic model of the situation
1s made, which is then realised as a general purpose programming language.

Other nich fields for mvestigation are:

Elementary Operational Research: linear programming, assignment problems, the travelling
salesman problem;

Prabability (tossing coins or rolling dice. louerics, roulette wheels)- for example, a starting point for
discussion could be “Everybody knows what 1s a roulette wheel in a casino. Can you build an
“clectronic” roulette wheel on your computer and prove that 1will have the same chances to succed
or o lose as wath a real hfe roulette wheel ¥

Graphical problems such as adjacency. paths. loops and shortest path: for example. “Here is a
simplified map of the main road of our country: can you represent this map in a diagram on the
computer and be able to give the distance when driving from one town 1o another along one of the
toads ?°

Topics for Modelling using Subject Oriented Programming

Here. models can be built and simulated which are part of a parucular subject area for which special
purpose programming tools exist.  Fo examiple, problems in Staustics can be modelled and simulated
(solved) with a statistical package. models for other mathemaucal preblems can be simulated (solved)
with amathematical tool such as Maple or Mathematica. Also more general tools, such as a spreadsheet,
can he used 1o run a simulation.

Appendix 2 gives lurther examples of modelling opportunties

Resources

Minimunt necessdiy resowres:

General purpose programming language such as Turbo-Pascal:

Software tools such as a data base management system, a text processor. a spreadsheet. depen ang on the
type of problem to be solved. as well as a subject oriented ool such as Mathematica:

Examples of ready made simulati-ns should be available for evaluation and discussion

Optional extrd resow ces:

scanners, ploters:

Graphies software. statstics package, Hypertest, Prolog
Links

Foundations of Programnimg and Software (GA D, tnlonmaties m Other Disciphines (Appendis 2)
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Appendix 4 — Vocational Advanced Level Units

This Advanced Level Module is specified for secondary schools which have the necessary hardware and
software. as well as tramned teachers able to deliver the units.

Ideally. courses should be bwilt up from Units VAZ-3 in consultation with universities and tertiary
institutions so that advanced credit can be obtained towards a teruary compuier science course.

Objectives
Students should be able to:
1. methodically plan, design. realise and implement relatively simple application systems with the aid

of problem oriented tools:
2. identify problems involved in project management.

Instead of studying Units VAT, VA2 and VA3 in sequence, Unit VA3 may be used to provide a realistic context
within which the objectives of Units VAL and VA2 can be met.
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Vocational Advanced Level Units
Business Information Systems

Vocational Advanced Module
UnNIT VA1 — BUSINESS INFORMATION SYSTEMS

This unit assumes bastc competence in the use of computei systems and programming skills as developed in Units
Pl and P2.

Overall Objective of the Unii

Students should be able methodically o plan, design, realisc and implement relatively simple
informancn systems with the aid of problem oriented tools.

1. INFORMATION PLANNING

Objective

Students should be able o use f “methods of data flow analysis to idenufy requirements for an
existing information system.

Context

Students should be able to relate programming to the real world, and especially the world in which they

are likely to find employment. The relevance of the matertal will enhance the value of the course and
make it more interesting for both student and teacher.

Content

Students will analyse a simple case study of. for example, a ware house or an accounting office which 1s
described in such a way as to provide the necessary information. The case study will be so constructed
that no advanced use of techmques is required. The techniques used will be based on diagrams.

Students will work in groups using different mcthods o collect data such as mterviews and
questionnaires. The forms and other documents used in the case-study organisation will be analysed as
sources of accurate mlormation.

The following student activities are part of Information Planning phase of the unit:
a) sketch the data flow vithin a given organisation:

b) quantify the volume of data flowing n the organisation;

¢) assess the speed of data flow within the organisation;

d) specify a refational data model;

¢) 1dentily functions to he provided o employees by the information system

Q -
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2. DEsIGN
Objective

Students will be able to develop a design of a simple database and a limited number of associated
functions for data entry, data retrieval. data updating and data presentation.

Context

The case study should only require a few functions to be specified and the required human-computer
interface will be of a simple, standard form. The teacher could play the collective role of the users.

Content e

In designing a database students will need 1o be accurate by specifying the overall structure and the
specific details for the variables in relation to the data to be used. It will be necessary to review
specifications with users to ensure that the specifications are comprehensive and appropriate.

The following student activitics are part of the Design Phasc of this unit:

a) specily the structure of the database;

b) specify sample data to be included in the database:

) specily the necessary functions ~nd the human-computer interface;

d) design a small program in terms of the database, the functions and the interface.

3. REALISATION
Objective

Students should be able to realise and test the designed program on a computer.

Context

Students will typically use a programmable database system like dBase or a structured, general purpose
programming language with a comprehensive library of pre-programmed database functions.

Content

Before tnal-running the program with test data, students will need 1o establish criteria to be used in the
evaluation. testing of specifications and coding,  Proper documentation will be necessary to enable
students to trace the sources of errors.

The following student activities are part of the Realisation Phase of this unit:
a) transform the designed program into a real program:

D) specify testing criteria for the program:

) nal-run the program with test data;

B test and verify the coding,

) idennfy problems arcas and provide solutions.
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4. IMPIEMENTATION INTO THE ORGANISATION
Objective

Students should develop a feeling for the problems assocated with the implementation of an
information system into an organisation.

Context

The different employee functions i the case-study organisation could be played by students. The
teacher could supervise the role playing and help in identifying the problems.

Content

Students will have their design, and specifications of their program validated with respect 1o the real life
situation. They will categorise the nature of the problems into classes: data model, specification,
functions and interface  The teacher will bring their attention to the importance of documentation,

The following student activities are part of the Realisation Phase of this unit:
a) implement the information system into the role played organisation;

b) identify problems with the use of the system;

¢) suggest practical solutions to these problems.
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5. USE IN ORGANISATION
Objective

Students should be able to cvaluate the effectiveness of the running of their program within the
organisation,

Context

Students will ruri the system simulating the organisation involved. The technical skills of the students
will be put 1o test by this life-like environment, thus providing students with an oppertunity 1 evaluate
their ability to identify the capabilities and limitations of their system.

Content

Using data specifications, students will evaluate the capabilities and limitations of their systent. Software
and hardware interface errors will have o be corrected, enhancing the design.

The following student activities are part of the Use in Organisation Phase of this unit;
a) monutor the cffectiveness and efficiency of the system;
b) evaluate the capabilities and limitations of the system 1o handle the acuvities in the organisation.

Resovurces

Documentation from previously developed systems should be made available o students.

Although it 1s likely to be aimed at tertiary students, a relevant book on Systems Development would be
helpful as background material.
A programmable database system hike dBase or a structured, general purpose programming language

with a comprehensive brary of pre-programmed database functions should also he available 1o
students.

Links

Working with a Database (C6); Database Design and Use (E1)
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UNIT VA2 — PROCESS CONTROL SYSTEMS

This unit assumes basic competence n the use of computer systems and programming skills as developed e Units
Pl and P2

Objective

Students should be able methodically 1o plan, design, realise and implement relatively simple process
control systems with the aid of problem oricnted tools.

1. PLANNING OF PROCESS CONTROL

Obijective

Students should be able 1o idenufy requirements for technical systems which control or automate
processes within some environment.

Context

Students will develop an awareness of the varous functions of control  systems needed to monitor
technical systems within organisations. After that they will work on a case-study connected with a
simple process to control, suclr as a robot.

Content

The following student activties are part of the Planning Phase of this unit:
use existing control systems to monitor technical systems:
specify problems within a given techmical environment:
identify the need for techmeal process control within the given environment;
idenufy the mput and output data which are needed 1o control the system under consideratton:
specify the functions needed to control the system under consideraton.

2. SysTEM DESIGN

Objective

Suudents should be able to destan simple systems which control and monitor techmical processes.
Context

It preparation for the world of employment, students should be able 1o analyse a simple case study
connected with a simple deviee, such as a robot. They should also be able to design and enhance the
technical operations of the control systent.

Content

Usting it case study, students will develop technigues to write a program o support an existing systent for
elficient operations. The case study will be hmted o the use of simple sequential procedural algorithms.

The following student activities are part of the System Design Phase of this unit.
a) produce techmeal specifications of the procedures needed;
by design the procedures of the controtling system, 1 0

I
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3. REALISATION
Objective
Students should be able to program the simple procedures for process control,

Context

Students should be able to translate the designed procedures 1nto a program for a problem oriented
programming environment (for example a language for robot control) or for a general purpose
programming language with a comprehensive library of pre-programmed control procedures.

Content

The following student acuiviues are part of the Realisation Phase of this unit:
a) realise small programs designed to support control opcrations;
specily testing criteria for the program;
) tral-run the program for testing purposcs;
) test and verify the coding;
¢} identify problems arcas and provide solutions

4. IMPLEMENTATION INTO THF ENVIRONMENT

Objective

Students should develop an appreciation for the problems associated with implementauon of a control
system mio the (orsanisauonal or techmical) environment.

Sub-objectives

students should be able to:

a) identify any technical problems associated with the tmplementation of the control system program:
by classily any problems refating 1o the software and hardware interfaces.

Context

Using a real life, case-study environment the students should he able 1o evaluate and validate the
specthication, design and coding of their program. For example. the controlled robot could he part of a
production line. The operation of the production line can be simulated by the students.

Content

Students will have then design and specifications of therr program vahdated with respeat 1 a real life
siwation. - They will categorise the natwre of any problems mio classes. data, specilication, control
functions and mterface. The teacher will bring their attention 1o the importianee of documentation.

The following student activities are part of the Implementation phase of this unit.
a) mplement the controlled system into the role played environment,

bY 1denuly problems with the use of the system,

1 suggest practical solutions to these problems.
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: Project Management

UnNIT VA3 — PROJECT MANAGEMENT

Objective

Students should be aware of the mam vartables which influence the progress and suceess of a project and
are able to plan team activities withm a given, but not toe long, tme frame.

Sub-objectives

Students should be able to.

1. idenufy the goals of a project, all the varables (soctal, polwcal, financial, economic, culwral and
human resources? which are likely to affect the implementation of the project:

2. plan team activities and use a sruple graphwal planning tool.

1. PLANNING PHASE OF A PROJECT
Objective

Spudents should be able to dentfy the objectives of the projectand have anappreciation of the varables
which may affect successful implementation.

Context

Team work is essential in the modern mformation technology environment. Students should work on a
JEOTeCt A8 4 team in the Plantung Phase wsee also Umits VAT and VA 2V 1 should be ensured that
K , .

audents understand and appreciate their respective roles as members of the eam

Content

The objectives and parameters of the project have to be defined o ensure that all the variables will be
considered at the appropriate stages of the project Students will be made aware that market rescarch
should he undertaken to ensure that deasions affecting the project will be hased on qualiy mformation.

Sub-objectives

Students should be able o, as part of the planning process:

) adentify the objecuves of the praject to be rplemented:

b state the objectives i operational terms,

) adenufy the soctal, cultural, polincal, financial and human resources vaviables which may influence
the project.
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Vocational Advanced Level Units
Project Monagement

2. DESIGN PHASE AND REALISATION PHASE OF THE PrROJECT

- Objective
Students should he able 10 plan team activities and use a simple graphcal planiing tool.

- Context

2t SN

In the real world, having the best plans means nothing if you cannot “sell” them within the organisation.
Students should give a mock presentation of ther project in their respective teams while another team
evaluates, pointing out what they see as problems and asking the teany presenting to justify their choices
and strategies of the suggested way forward.

Content

The following student activities are part of the Design Phase and Realisation Phase:
a) adentify all the essennial output from the project;

bY quantify the output in terms of time, matenals. financal and human resources:.
> plan the appheation of resources with a simple graphical planning tool.

3. IMPLEMENTATION PHASE OF THF PROJECT

Objective

L Students should be able 1o relate the quabity ol the outcome of a project to the planning and realisation
. phases. and te the monnoring of the project duning these two phases.

Context

I the real world, we learn and make progress by analysing the good and the bad ol every project;

planning 1o re-utilise the good and avoid the bad n futare.  Students should discuss, under the

. dirccuons of the teacher, how cach of the 1dentilicd vanables has affected the miplementation of the

s project and what should e done to mmimise negatve effects. Each team presents a comprehensive
e prcture of what they propose should be done.

Content

The following student activities are part ol the Implementation Phase

Al colleet data relevant 1o the quahty of the implementation of the project;
bY identify the factors which have adversely mfluenced the project;

¢ suggest what could have been done to mprove effectivuy of the project
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Appendix 5 — Bibliography

For most units, books can be found in many languages m which the unit is worked out in
detail as teaching material. Such books can offer guidance to text book writers implementing the units
of this curriculum for their local situation.

More general texts, treaung internationally identificd problems and solutions associated with Informatics
and Information Technology in Secondary Education are regularly produced by the Internauional
Federation for Information Processing, Technical Committee 3, Working Group 3.1. The most recent,
relevant texts arc:

F. Lovis & E.D. Tagg (eds), Computers in Education, proceedings of 1FIP Curopean Cenlerence on
Computers in Education ECCE 88, Norih-tHolland, 1988,

A. Mciugall & C. Cowling (eds.), Compulers in Education, proceedings of the IFIP TC3 Fifth World
Conference on Computers in Education (WCCE 90), Svddney, Australia, July 1990, North-Holland.
1990,

B. Samways & T.J. van Weert (eds.). Impact of Informatics on the Qrganmisation of Education. Elsevier,
1991.

D.C. Johnson & B Samways (eds.). Informatics and Changes in Learning, Proceedings of the Open
Conference on Informatics and Changes m Learmng, Gmunden, Austria. June 1993, Elsevier Science
Publishers, 1193,

GOOD PRACUICE GUIDES

The series Guidelines for Good Practice produced by IFIP Working Group 3 1 offers monographs on
nformates and  Information  Technology in Sccondary Education which contain  extensive
bibliographics. These monographs may he obtained through TFIP Sccretariat, 19 Place Longmalle,
CH-1204, Geneva, Switzerland:

Harret G Taylor, Robert M Aiken, Tom J. van Weert, Informatics Education in Sccondary Schouls, 1FIP
Working Group 3.1 Guudelines for Good Pracuee, 1991, '

Ferran Ruiz 1 Terrago, Integration of Information Technology nto secondary Education” Main Issues and
Perspectives, IFIP Working Group 3.1 Guidelines tor Good Pracuce.
Tom . van Weert ted ), 1993
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Translations and Copyright

This curniculum has been developed to be of use to many countries in many
circumstances. lts level of description is such that textbook writers will. oa the
basis of this curriculum, be able to produce texts suitable for teaching in a local
situation. UNESCO may be of help in this by stimulating the conversion of this
curriculum into actual teaching texts in local settings.

The curriculum has been written in English. To reach the world community,
translations are required into at least: Chinese, French, Russian and Spanish. Care
should be taken to involve the right experts on any translauon: such translations
will have 10 be authorised by UNESCO.

Layout : Georges-Alam Dupanloup
Huerrations . Pecub

The illustrations may be reproduced on condition that their source is quoted.
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